Ability of adenovirus vectors containing different CFTR transcriptional cassettes to correct ion transport defects in CF cells.
Cystic fibrosis (CF) airway epithelial cells exhibit defective adenosine 3',5'-cyclic monophosphate (cAMP)-mediated chloride (Cl) secretion, abnormal hyperabsorption of sodium (Na+), and aberrant fluid transport. Adenovirus-mediated transduction of cystic fibrosis transmembrane conductance regulator (CFTR) corrects these ion and fluid transport abnormalities in CF cells. However, several challenges remain pertaining to the use of adenovirus vectors for gene delivery, including the efficiency of gene transfer and the host response to the vector. To improve the efficacy of adenovirus-mediated gene transfer, we have constructed a series of recombinant adenoviruses containing different CFTR transcriptional units, and we have evaluated their relative ability to correct electrolyte and fluid transport in polarized CF airway epithelial cells. The ability of the vectors to correct the CF Cl- transport defects was greatest when the human cytomegalovirus promoter was used. The E1a and phosphoglycerate kinase promoters resulted in the greatest persistence of functional CFTR expression. Efficacy of gene expression by recombinant adenoviruses improved as the cells were treated with increasing multiplicities of infection, as the duration of viral contact with the target cells was lengthened, and when the virus concentration was increased. Transduction of functional CFTR Cl- channel activity reversed the abnormal Na+ hyperabsorption observed in CF cells in a dose-dependent manner, suggesting that Na+ channel activity is downregulated by CFTR. Although efficient correction of both cAMP-mediated Cl- transport and fluid secretion could be achieved readily with these vectors, normalization of the Na+ absorption required vector administration at high multiplicities of infection.